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(57) [mm 

immu 1 3 ^ •/ ^ 1 4 ^ ^ > t , m^ttttjjK* 




(2) 

1 

i}^i^^^zkimmb^?>mm^:nmmm. lo 

mmzVimm^^x.^'mi:{n.w.t . «**xm^±i^^ 

mfim.p!<7^mmzmwm}Lm-x.hmmMt . mmw^ 
^y-yv~^^^tsz}i^mmh-t^mmmi:nfm 30 

[ If 8 ] If ^iS 3 tfcv , iieffimm^^^aiifi 

mMMmmM<^m.mmi^zmm-^mmmt. m:mM 
I. i i: <7)-c-# ^ b°x b y v- u yrrnmt . S'J1jp#s*^^> 40 

it. tm^ucommm^comm^^zmf ^tL. mm^m 
t-^coim^^ifxmm^m^zmmxmtiii^x. 1. ^ 

[If^ill 1 ] H*]l3^ViL 1 OiOfffriX/&^o(ci3i^ 
±ia«.«*^m#S{i±iESflSgBW3&^'^A:'3Sni. 50 
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[ffsRiBl 2] IfsRJMS^v^Ll OcoMti^-^ — 
in^W.l 3] lf^]l3^V^Ll OcOMix*^ — ^tcfcV^ 

mm^mm^^ti(7immMmmizm-s\^ 

mm^zm^j: ^ m^M^ w l . ±.9i^mm.miii^m±x:n 
mco^-{[:xi±m^co^^tmizm-^^^xA:hmt,zmm h /t- 

[000 1] 
[0002] 

[#5fc«i^*|ifai>'l6Bfl*«M^t i d fc^^ilffi] SS^ 

:hm t c)m<DmmtiMmmi^zib tx-^^t-t^ tmm 

a (VGS : Variable Gear Ratio Steering) tfi^-^ 

m-^Mmcr)mKn^mnmi>zm<Lx. 

x\^h. 

[00 03] Lij-^L^xt^h. Z<r)mco^GSX-\t. 

-{^"^tm^mih Lxcox^TV y^Ti-s-{~)v^^m^z 
®<ffl-3Tv^/so-ri.i:# ^zwmmi^^ h oit a* ^^tt 

^ - u yi^tim<^j:^^t-h^. miz. mtim 

<m^^fix\-^hi9i^iz. ^ij^t-^m-m^k^mmffi 

\,z±%<t£->fz'o^h m^\,zh h . 
[0 0 04] ±tz. YyA)<'mmm\.zw^\.x\^h)i 
^^z., Kts h)\^^t)^^]-^-(^<^zht Kimm^zmh^ t 

m^x^^itfzi.c7)X'h . ^^it-^cr,mm^m:f3m 
Mmmi^zm^x. mfa^^mmmmizmm-thmfs&y ^ 
-vyi^(Dmtim±^i>ztim'ot~ti>. 
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[000 5] 

[0006] ^wR-cit. mM-m^mzi: -^xx^r lo 
i^^ii^^^^hifix^t. mm 2 tm<^%mit . m 

[00 07] immsmmco^hmii. tmm. i (ci^v^ 

^ coim^zm-^^ ^xm^MMizmm viv-^^n 
wt-s J; o i.zwMn.m^^^^%m-tmm^^&}i * § 

i tctt. mtm¥i<Dmt V)v^mmmxu^j:\-^^m 

[0008] |f5RJS4 IBKOfgBjti^ If ^jf 1 x{± 3 

-^i. s , -mizm^^M(^mm.mmi!}^± # v ^(s i: h 

^p^'*^"^^ < , m&mLXhmmm^m(^mmmmz 
itmLtzmiismmizn^^^ztti-X''^ ^cox\ m 

[0009] mmM 5 lEttOflBHii:. If ^Jfl 1 Xii 3 

#mi:-r-&tjc7)T'S^i.» vmyu-^xhtiif. mmh 

io^-^x. ±.mmMru-^i±. mm3ticommzmm& 

mik<DX-nm,zn\^%xxx-hmki^\^xmmM\,zm 50 
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Wm V}V9 "kH-L ^Zh i)^X^ h . 

[0010] wMitm,(nmw,i. mM^\zii\^ 

mwit-t^i>cr>x$>h. y-i^y-y'u-^x'Mi. m 
m::i^Mzm^t,^m-zbt,zx 0 . mm:mtm&mt<7) 

t (mzmrnn^^z^ 0 mm V)^; ^^^^h ^ t t-x 

mth(^x. umvjv^^^i.zmmthzhifix^ 

[0011] m-m^^%m,cn>m^\t. %tim.3\,zio\^ 
X. mM.^'m^mmsmm<nwsAz{^->xmm 

m^^<^\t^^m^x\wm.t->^<^m~<^^xkwmt 

[0012] mim9mk<^wm. wmiistcfev^ 
iMmmM(mm:mmsmw^(rm.^mhz^ 

m-h^^mmh . mmMmlm<mmmi^z\^->x\f^. 

yymmh . mmmk-h-t^<^\%^km^xmm.t-h<7^ 

[0013] If^JIl OlEtto^Bm. lf5f<JM3t:i3V^ 

X. mmmMmm. mmm(^mmm.(^mm}L 

if^JSl lia^<7)^BBi4. lt*3S3^cV^L 

1 OcoM^x:0^-':3(:*5V^T, ±IB*cffi*^tf5#l5«±iB 

9m^^'m:^tsZ):.^mW.h^h%i(nxtih, Z<n^ 

-^fSfE Yiv^ ^mm.^-th <^x\ Mmizm)^ 
mm-t^zb^^x^h. 

[0014] ft^^ai 2tm(r>^mit. m^ms^x^^v 

mmt^^i^coxh^. :^^r'jyy^^A~>vm(r>m.f^ 
miizmitm^-t^ i o ts:^^x\±. mmm^(,zx 
^^Kumv)Vi^ tmmxiits: v ^^m^ l . z fitcff 
'ixmmr'?i-a.:sL-^\,zi::bmmm±i^^^ht 
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[0015] n^iii 3tm<^wm. w^iis^stv^l 

0 toMti/O^-o t i3 V ^-c . ^tmm^mMmmuM^z 
m:hx)imtmm^mmi,zm:t^:nmi^L. ±ie 

n t iiitimmmn<7)im(D^^txitmmco^-imi,z^':^ 
\^xAtimizmm vjv^ ^n^-t^ j: o izmcn^^m: 

mnm(^mm^mmizwm-h ^tifix^h. 

[0016] 

So iii^#,^LT. ^^mm^mmmmmwiit. mm 
mut tT^oMiJ^'x-rr u yy^-4-!V2t,z-wm^ 
^mzmm^tihxiims t . zcoxtims t mm±.iz 
mi'r^tiy-y^Tyv\f-:t ymmmcomm 'omm4iz 30 

s^"-¥j:t^^ (giijt^^) cr)^mmt Lxcrmm' 

m-tl^n^^^tzi!bcrMmr^^A:i^-^tLXcr>m^ 

[0017] i9ti?f 4 {itu^w 5 iz-#:mmrri t° 

-Ji->'4ai;. ioe— :t>-4ai;lti^^».-^V^^M<7)£^ 

:^^l^i]^^|EW■|> y ■/ :?tt4 b i: ^mi S . ^ •/ :?tt4 b:^i 

iimsizii. mmmizxijmsizmmhfi'^^n^-t^ 40 
'9iatfiis^^'>>''>'i5''i Oh. mM.f^^i^y'fi oi*it 

[0018] nm^'&M.W-'^ ( E R?I#: : Electro Rheo 
logical Fluid ) m^\.Z%WMh \^XWFf>^mX. 
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■b-'J^m.\^x%k^f^{zmm)ifi%^ L . ^so«:^oA$ § 

(:j:bM LT wmf^^zmimfimm-hw^-k^ \^x\^h. 
^o«»ffiii*E ^; LT«, mx^xmm- 1-172 

4 9 6-f-i;^fgM^COi>CO^, #M¥2- 9 2 2 9 Si^^m 
[ 0 0 1 9 ] t ffiffift?t«l«8{±, mM3tett?mE 

{zws-^mivc^hfz^xzxj—^shm&f^^'jy-fi 0 
tcomzmm^^-t^mm^^^f&t Lx<^mmi 1 

^mtX^^h. VMl ll,zX^m^^lt. A:tiW3t: 

iitLx^y^y^h. «Mfr!fffijrLflsE^«j±^EpjDt 

mm^fixv->hzht^'imh^j:h<r)X\ h^ltv>^v> 

Mi«\ lljE^N'>i>>^'"l OSr^mda^-f-^S;^-^ 

[00 20] ttz. m^LXV^^j:V^t\, ll^£^^'^'i^>^'' 
1 0tAM3hcrMl±i^~)Vm^^itLxm^^fiX 

a^. m&^^'^-jyyi oncr)mmhwmi^wHzm 

ms^mmxz-wmk'^mzjm^tifzxt^mmhLx 

(r>^y^^ 1 5 h . tii^jS*^ LTcO^-v U T 1 6 1 J; 

oiiteiitt:«^§^xTi?-v=¥^i 3bm^^oum.<n 
ms.^^ lit. ^ms.^'^ 1 7 izm^^ -5 1^** i^ji 

ij yy^^ 1 8 t ^r-^tfo y ^i?''^'^ 1 8«i:, ^ 
[002 1 ] 2 0{iAM*3tlH]fe^Sr1^ait-SA:^3fl6 

y^xh *). 2 1 tim^'iii s comieft Sr^^ai^ 

^mtimnmiii'^y-^rxh^. .-tLi^. xtsmnrnm-i^ 
y-9-2 os.l^■al*^M^^anry^f 2 1 . m/iz. Mm^t 

y^22ti^CPV^ RAM. ROMWX'm&^tli>MW} 

^2 3i>zmmitix^^h. tti. mm323izii. 

^ - ^ 7 ^ mm-t^fzKbco vy^rs24 tmm^ tiX V ^ 

A^3W:ft-fe^-*?-2 0».l/M-m-ty^2 2t^i^cr,m^ 

^x-tiLfzmmm2 3ii. mm^titzxiimn^mizm 

mmc^mm^miz&tfzmijMii5c7mmmm^L. m 
Mm-^yv-2 1 iz^ >omii!,^tii,iiiMm^. smn 
t^jfi-sft^i. J; ^ F ^ ^ 2 4 Sr^fr Lxmrn^-^ 7 ^ 

[0022] mtii. ^i^mm^mtsmmmm. 1 ti^^w 

y{)^A>iOi£A*^Sft/i D LTXT-r'Jyi?"';^^-;P2tc 
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Mmm\^^±.'c•M^tLfzK)^^t. ^tii^zmtx. mum 
m}±i:mu'th. ;irnzx^. j^iimsizf^^mi^zx 

[ 0 0 2 3 ] mmmx'hfuf. A:'jW3oiiite 

mmt^zitm Ltzmminn-x-^ h cot. mmmimm^ 

t:mMmizmn'^?>*-i^Th&. =5rfc. mi commco lo 

[00241^/^.01 commmm-c-ii. mm^n^i 

i^^m\'^fzf]^. mmmm.t^ (MR?m : Magnetro Rhe 
ological Fluid) ^fflV ;t^^OM**^^#S 

ff»^'ia 1 c^mmmm t M^r-s . a i (^Mm<m 

■rii: . b -fe >'ff 1 2 ^ )S± L . MPSMgE 1 3 7!)^ A 

ti%mWi!^^>f2,Qi)^t:,<7y\%^\,zm^\^XXA -y^l 

[0025] -r^:b*>. ElttDMffllgP 1 3 Tii. A:']f*^l 

^^£ij-fey-tf2 O;0^^.tOfi-f-t^':5-ViT, 7vtlfS3 0igSK 
i<7)A^3tt3 0[l]igft3l«>6iF;f?Effl2rM 

4^^ytLA*fl!i3tfiJl!)h;l^i?*ft#-rS„ fficolf 

mz-ov^xxt. m\crimm.<^wm.h.nm.xty'h<nx . m 30 
sii^WMco^ ^^zmcommmM^w: l-cv^i, „ 1113 
El 1 oommmm.xmmmmm 1 3 h^w^^r 

2*>^>tO-fi-§-tC«^'l^TX-f 14i:mmLX 

h bmz^^-'Sfi<Dmmm<r>m^mm.^m^-rhm 

^mMmzm-i^-^x^A -/^ 1 4 ^mm-t^Mxh^. 

[ 0 0 2 6 3 M;l , ai:^jW 5 ^ mmn tciS^ft 1. fc*^ 40 

-y^%m^<^y-< yi?'m<m'&^tLxuhi^^\,zh . m 

ii:/Oi#x.^>ix-?.o mM^-^'7iO 
|ll!!6ttcO[llteaS^^^mi--S. ; 1 1 i § ^ » 

mm<nmmxt,i. vm.^-^ i c^mmmcom^Mmco^ 
im-bm'&m.vxtxh^^i.z^ mmmmi sifix^ 
■yf-i 4*7)-ytcL. x-nm3\,zmmv)V'^^nMLx 

%\\mthi:3i<zLfz, 50 
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[0027] iJ:v^-C\ ia4{i:2|s:^0JcOSiJcOMfiOffMSr 

Miomi t ^ o« . in 1 commmmx-ummm 

gPl 3;{)ih;P^'-fey-^f 1 2:i6^^>(?Dfi-f-t:*-C>V>TX-^ V 
1 2 ^ feh t . aUDMm 1 3 3&iA:']i6:ft^ffi-fe y 

tf2 o&y^'aj^)M:ft^ai-fe>'-*f 2 1 t^i^com^^zm^^-^ 
XXA -y^iA^m^-th^xhh. 
[0028] flr#:wt:{i, x}}mnm\i^'^y^2 omf 

mi3X'\i. A::tjti3co[Hlte^fcaj^jW5to|ilteftsofl 
[0029] xxTU y^Tt-^A ~;U2t,z%^^i.mt)l± 

Am^Jf il 3 . 5 ralofa t D iSW^^'MHT fe ^ A^J 

m3 tiii:hm5<7^\B\mp}(^imim^-^x . sijiih/t^^tr 

mmco^wmi^Lx^^h. mi c^mmmmxii. m 

c^mmxit. mmi^2 etvuy-s V27 im^-^^mm 
mcommy^^-^2 8izx^. mrnhJi^^^nm-^x 

[0030] Mi^m^zi±. At>m3 b-i^^M]m■th^- 
1^29c^MM^MKlmtsm&ir-x30(^)f^immi,z. m 

X. il—ncomM^-t^ y^yy-J-^ 3 1 ;6^EI^§ilT 

v^^, y°'yy-J^ifW3 l:^^c^miii't^y°yyiy^3 2 

co^mi>zii±ticr)mmm. 2 6 ^ij^si^s tir ^ „ mmm 

2 eit^UXh'oXi.A^^L. ^~^2 9cr,mMizr^d 

v^, y^yi^~'^3 2i,m^L^^Mftic^tiX'm'Bi,i.^ki& 

Lx^^i>. h)V9^y^i2t)-^h<D\t^^x-fi't^mm 

mmW'33t^VVJA h'2 7til«LTitl^jifl^$-fr 
St. r^yi^-r3 2tfimii^L. mmW2(>^u-^2 

[ 0 0 3 1 ] ^mmm<nvmy v~^ 2 s sria 
2t£\^\MA(nmmm.\z'mi^x%i%\^. ?^v^t\ m 

IIJtiOff^p,Tii. n 5 cojt^-* 2 6 1 y p y ^ K 2 7 ^ 

fflV»^JItj»SO«;ffiS7V-^2 8 tft-tT. VN-i^^'-y 

^-^3 4*>^,5Sr-i.«:Kyp— ^^fflv^Tv^So mm 

\,Z\t. A^jW3^:— #:|SISE-ri.n-:J'3 5S^ISIS^^'>>^■ 
yi?-3 6tcJ; ^9K'9la^T■^^'9. m&f^^'Jy9'3 

h h . mM^ \^-jyy'3 6 conm -^^y y~ p \izm^ 

^wti^o^zmm^cn^A}V3itmm.^tvxv^h. m 
^\^x\^t^\-^ifi. n-i^y—Y>im!&f\^i:^yy3bti^h 
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[00 32] :^mm(OmMTlt. YlV9^y^ 1 2 ti^t:> 
(J0ft-^^AS)-rSii«MPgE3 3j&ilij^a^;P3 7 til 

t\=t-^35t comwMm^ . xiim 3 izmm h jv^ 

^ ;k 3 7 <r>-^m,z.\v,i.mwh <7)T\ mm 
^^mmth z. t ti-x'^ I. , ^rfe. ^mmmcoy-^ lo 

[ 0 0 3 3 ] <J:V^T\ El7{miS:ft?t!Hlf<7)§ ^>(3S[J(7) 

— 7'V-^3 4(:^t;;t-C, bxf-U i^x:/V-^3 8;0> 

tXH7coifffliaT35'l.ia8Sr#HlLT. bXxUv-xy 
3 Sfi. ii4^^0l*lfMmffi3 9S.W[-t|lMffi4 Ot: 

XT— ^'4 1 tl^]K$ix-&)anin-<;P4 3i:SrfS^ 
Ti.-^^, 2ii:illSSP#4 4^:/rL 

XXmi3>>zmM^tL.XV^:^. 4 5{i3iMfP«4 4t3EI 

[0034] *lllifi«0?gffi,Ti±, -tey-tf 1 2 

Oft^^ A^J-r-l. 3 3 ^WJlrJ -I" ;P4 3 til 

>'>?.n-^'4 27&^*^SiX. bX7^U>';^n-:5'4 2i: 
S ;t . >f 4 3 t^i. -I. miiiEtc J; -5 TMtlJ b ^-t-^ 

HSfiJ^ffic^ b ;^f- y 7'V 3 8 S- 12 2 ^ 1 1214 

[0035] m9ii:^^mmf\cr)mm(^mmt:^Lx\<^ 
a. &m-M.MmtLx. Atim3commiz^~yyny 

y°4 6t:mffz}^.izh^. -t^h-h. zcD^~yyi^yy° 40 

4 6J4. Xtim3b-i^^m^^^~^ 47 t. ZCOrt 
—^41^WU-th'r—i^y'fASt^mx.h. ^-iy 
y^"4 8{±, XxTU>-i5^"n7Al 0 OlC|Sl^$iX§, 
fWgPlOlti, h/t^^-t^-^-l 235>^>i7)fi-f-S:A* 

[0 0 3 6] HI OSr#HiLT, y—i^yf^'ASitn— 
^ 4 7 ^ JK^-ri> b'T- -I- 4 9 §r KH t T V 
^ . n-^ 4 7 coi'hjg 5 0 coF]mmii,zn-:fj\^i>zmt/h 

8c7)|^HtC®-ri>^-y5 2 3&i3i3figffitJK^$nTi.^ 50 
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1 0 

-g.. y^' 4 sco^m^zamms 3mm^fixi5 

0. ^«II!IgP5 3i;n— ^'4 7(7)^?[-ja5 0i:(7)r^c?)S^ 

^^-v 5 2 J; -9 T mm:-i]\^cD±m.mRu^m.mcr> 
54, 55 ttt-ro 'ijii'g. . y 5 2 tiinnaiio 

giE#:S5 4, 5 5?r5VH;ilii§-l*:'I.ISIS^U7-f ::^.5 
2 a^iJgfieStLTiSO, ic'Dia^::tU7^';:^5 2al;j; 

[0037] tfz. #?mM5 4 , 5 5{i. MJE-TSSE 
SI56, 5 7S::frLT:5'>-:i5'5 8tffiS!§ixT*5 0. M 

;imm5 mi^ms 4:b-(^cr,m{^C0-irimAim± 

-t^ztcT^x^^ mm^comm^ 5 9 m^nr htix^^ 

1, zmffzmi:^Lxh^. ^mummmizxtnf, mm 

#5 9t3j; 0»S#:M5 4*>4>i7)^^L#:0?imA^S±-r^ 

m&mzi. mmh)u^ ^xtim 3 tfl#^-& i t a^'t- 
[0038] ^fc. 01 0(^mmcr)mmi,zi3\.^x . ^- 

y520lS^7ryy-i'X52a^ffiiht. IBfflj^IcDmK 
#5 9^S±L. ii'^^r<i:t— ^r(7)jIS&5 4, 5 5t"5r 

M^'jy^ x^^tt. ^^^y ^ xcomm^rmm-^ 
LTw^s, 01 i^#BSL.T, ^mtmmmxu. jsk 

<O«M^-:5'6 0S:fflV^S. M^f:—^ 6 0 tLXl±. 

At)m3t—'t^m^-t^T3-^e lb. xfT'jyy-^ 

yMzm'&^tihzi-i cr)X^-^ 62 t ^mt?> 
^^mcrir^i^l^X^—iS^irmyf^-t^Zttf^X^i,. hJV- 

^■^y^i 2i}-i^(^m^'&Ktih-k.mnmi o 2t-Yy 

-f^N'l 0 3^:/rtTfl:M^-:5'6 OcOtbf^Srfflfp-r^. 

[0039] mtummMti^x^r') y^^-yr^-t-Mzn 
Lx+»^umhJi^i:^i-^tx^^^\^^izi5\^x. m 

0. S:^:l-/t';'t=J;^A:'3W3c?)[ai$K^li(^^*^t: 

m±-t^zbi)^x^t. 

[ 0 0 4 0 ] <?:v>-c\ HI 2ii:^mmm'\c^)mm(^MM 
sr^tTv^^, mi2^mmLx. :^mm(7)mmxit. 

mn.-M.^mmbLx. x:nm3<ommzx'omm-th 
}fxhyi^ \) yymm 7 1 izi5\-^x . bx h y 7 2 com 

7 3,74 mco^fimmi^zmi^^t ^zt 
t^x^ ^'Ji^m^zwKimt^tiisbcomm^i 5 ^m^^x^ 

A^Jf^3^O0SK>?)^7'y^'ry^■b-^ 
y««7 6tCj; KimMmSiMMt tTcD7<y^W7 7CD 



(7) 

1 1 

~^y7 atf^mif^tl. Z<:D\L°:=.:^y7 SI^ZX'rTV y 

xhy7 2\±i^^) y^&on<,zmM^tix . iiaob";^;. 

vy=^')y^mm7 itm^^^tix^-^^ . 

[004 1] i^iJy^'8 0P^{±t°Aby7 2tj:-5T— 
n<r)^Wm7 3, 7 4t;ft^U^5n.TV>-|.. b°Xhy7 2 
\<Zl,i—n<^WiWS.7 3 , 7 4^^3«5i-ri.llS:^y 7>f 10 

XQimmihixXV-^h. —-^-^ — MO^j|#:^7 3 , 7 

Ai,mm.^&2afLxm^^zm&^tix^^h. jia£# 

8 2 t{i±fBi^«il# 7 5 J&i^ft ^>tLT V « MfPgP 1 
0 4{±. HI 1 i:|5l«S0b;t '^'-^ry^f 1 2;^^^.COfI^Sr 

^L. 3iMlf&8 2^MM^-l., 
[0042] 3|s:|IMtO?^KIl:i ct^Xif . «8S#7 5 J; 0 

iiaif^ 8 2 ^mm-th h . -ncnm^w-m. 73,74 mt^ 
m&^^jy ^ :^&i(n^^ffLxmm^fi^. ^com 

S^jj-y 7 X8 1 tcj; I.FJt^(7)i5iijljgta;^jf -t-T 20 
7 3,74 m<nmi¥cr)mM.i!^nm § ^xl. <r i: t:=Sr 
I,. ^ixtciO. A:'3f[fi3 0[iliEtM»h;L'^^#^^ 

hzh t^x'^ h . mm.^7 5 tci t^^q 2 Sr 

[0043] 11I12 commmmizm^x , mm 
jijig&8 2(c'5T^^y7^xSrit(t. '^:tuy^ 

4 (7)^mmmmi,zt3 v i± . jMtMfflj^i ^mw^ s 

^-S EPWJtPgP 1 3 t SrS'J^ izmm Ltz i}\ MPSE 2 3 

*^'EPinf MgP 1 3 t C73T-S> -o T i \. ^« 

1215. m6&v:m7<7^^mimmizi^^^x. mmm 

3 3^*ffl$-tJ:Tt^V\ 

[0044] t , ^^MO?!?tj-c-{iA±lfi3 ^ ^ tT 
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Steering device that makes a reduction ratio between an input shaft 3 and an 
output shaft 5 of a steering transfer system A, wherein the vibration of a 
steering wheel 2 caused by an effect of a reverse-input from a wheel W is 
suppressed. 

SOLUTION: When the steering torque of the input shaft 3 detected by a 
torque sensor 12 varies in a speed higher than a prescribed speed, a 
application control part 13 turns on a switch 14 so that a voltage is applied 
to electric viscosity fluid E. The appHcation cures the electric viscosity fluid 
E and provides the input shaft 3 with restraint torque by means of viscosity 
resistance. 
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